http://www.delphion.com/cgi-bin/viewpat.cmd/JP22343754A2 




(11) Publication number: 200 



Generated Document. 



PATENT ABSTRACTS OF JAPAN 



(21) Application number: 2001144286 

(22) Application date: 15.05.01 



(51) Intl. CI.: HOIL 21/304 B24B 37/04 
49/12 



i (30) Priority: 


(71) Applicant: NIKON CORP 


(43) Date of application -^o 1 1 n-? 
publication: zv.n.u^ 


(72) Inventor: SHINJO HIROCHIKA 


HAY ASH! YUTAKA 


(84) Designated contracting 
states: 


(74) Representative: 



(54) POLISHING 
APPARATUS AND METHOD 
AND SEMICONDUCTOR 
DEVICE MANUFACTURING 
METHOD USING THE 
SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a polishing apparatus that can 
precisely detect the polishing end 
point in a wafer that is being polished 
and machined. 

SOLUTION: This polishing apparatus 
1 has a wafer holder 12 that sucks and 
retains a wafer W on an upper surface, 
a head member 22 that is positioned at 
the upper portion of the wafer holder 
and has a polishing pad 21 on a lower 
surface, and an optical measurement 
section 30 that measures the surface 
state of the wafer W. The wafer W is 
retained by the wafer holder 12 for 
rotating and driving, and is flatly 
polished and machined by the CMP 
operation of slurry at a portion to the 
polishing pad 21 that is crimped to the 
surface to be polished of the wafer for 
relative movement. Probe light from 
the optical measurement section 30 is 
irradiated to the rotary center (specific 
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irradiated to the rotary center (specific 
position) of the wafer W, and variation 
in the intensity of reflection signal 
Hght during polishing and machining 
is measured. In this configuration, a 
measurement position is constantly the 
same even if the wafer W is rotated, 
thus precisely judging a polishing end 
point in the wafer. 
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immmWi b-^th mm(nt h o izmim^nmi 
H5is*^j^gp(i, ru-r^iimmmmm^.zmm- 

fJS tc r o - 7-3^ $• 9^ L T <^ ^ll, h5 iSft^ 5: 6! tiJ 

b mwLbtmim 1 ^zw&m&mm.. 
{m.m\ mmimimmmmLmmmb^h 
^mmicr>iMi,zmtimmnmiimi^^izm^^ 
ti. 

frie^^ii5es?(i, rn-y^mmmm^mzm^i-r 
iWMS^bmiw.mmmi}^t><oRSittzii^m^ym 
iatimm^b^nsi. B?ieAJS(iiieiajSB*>^.<^^ 

im^m ] min&fiLm.mtbmimmmnMmz 
mj&^ixrzn^mmi:^mzmiiiLxWsS.msMm 

mu^^m^mi. minmmmmmzi'^xmtii^ 
t.iwsm^m(r>miiiis^izs'i\'^xmimmm^z 
in'ri>^^iiLm<nmmi:m^-t?>zb ^mmb-th 
n^siztmcom^ms. 
umm 5 ] ? i^izmir\:i-y^(7)mmmmm^ 
mjti&s.^stmtmmm<7)m\^izmm^mzt 
ibbhiz, wimmizx^mMimttMm3§mm^ 

i:mmizii^^X^^-^mb-ti>Zb^zii'0 . wiim 

t fzim-^m4 izimmm^s. 
i^miK^mmz^mmz^-ti^wmmtr-n- tx 



mumsmmizmim^iixti <o . 

mMm°m b mimm^ b mimmmmizm $ ti 

xn<immns^'^m1^mz^m^sJmx'h izbim 

b tinntm 5 iztmmmm . 

imm] mimmmmsim^mx'KmtL 

immmm<^mmm§.m^-rh z b ^^WLbt^mt^ 
js 2 *^ ^>if «is 6 cov ^i^i}>-mi,z%m(^mmmm . 
m^ms ] ^mmmz^^^ixfzmmMmz: 
mm^mzm$^$-^^j:f}^hmimmim^bmimm 
mb i^nmti^^xmimmnmK^mmmm 
maxinommumzuK^x , 
mMmmmm<^m^mi±^mzm^-ti^'^m^s^> 
imy'^xmmmmmmmisaT^i.zmmm^mi.zii 

mm^$ tih ^mi3.m<r)mm^mmsi^m^i>zm-:>^ ^ 
xmmiaxmmt^ z b ^msib-thmmijm. 
[if*3i9 ] mmnmmi^w^ji^^x'h o . 
tm^ 1 ~if^Ji7(7)v^-f^^*^Ji^cief^cD^9feglS: 

?>zb i^mb i-h^mt^'r^'^^ ^^.mm-nm. 

[000 1] 

mmtiXt/mmu-mzmi. mz^t^^ jL^\<r>mm^ 
minmiz^m.mm-tmmnxi,zmifzmmms.. m 
^ijmiiJ:vzmmmmim^^fzmfi^T^u xm^ 
^imizm-th. 

[0002] 

<7)i,zMm^j:mmmw:bLxcMPmmii^S)h, cmp^ 
hhmmmmniL^zm''-^hiixH'o . '^xMassr^t^ 

ft^tSMSfl^ (Chenical Hechanical Polishing :CM 

p ) saatc J: "^w-m^zmmm-rhmm^wb ix^\^ 

mmm.it'^zw^ mw^s -y<r>m&{t'<?$'miti)m, 

nrnwrn^^m^Lxmn^^m^fzit). it')v 
yyy i\,zm\>^h±m.m^i&m,ti'^m.A.X'ii^. ^ 
m^m^m.<rimmmmm^zm < o t ^ -c v > 
h. z<7)fzif), m^x'iii.mi^j:§'m<7)m^^'^i'-y^ 
m^-ri>}&mx\ ^iifi^xJ\(r)^m^:^mzmmtax 

•fSC MP (Chemical Mechanical Planarization :fiStS 

^^^Bb^lhtixa^, Z<7)lo^j:W^lsanzmifc 
C M P 5|g*<*tf> (S^iir ^ & . 

[0003] ^^^ftfflv^^>i^•C§^^CMPSla^i, 
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1 2 1 ^^BO Wt^bil/iiSflgSSl 2 2 i; , TMlz^ x 

^tlh. WlgJtS 1 2 2{iT:^l3SiI(zjiUf§5eSiE«) 

HtelEKj^ixl.. '^x.'N^j^^Wi 1 2iiJi:^cSi:t= 
Sl/^l.'^xAiiiijWi 1 3tcf*j$$nTJ3 0. Hn^L^ 

3^3Bff 1 1 2im^^LKi:^MW}mmx'msm&i 2 2^0 

{00 04 3 >lc7)J:atffl^$flSCMP^ll 0 IT- 

mi 1 2im-ii}flitfzi,mni}mz^m^^t. 

A- .7 K 1 2 icOM-.y KffllcX7y-5:tt*&L^*^'4.'^x 
''^ff.^SSt^l 1 2^T^$-l^:•C'>x>'^W2■y^'•7^-H(IE 
SL, $^>^C'>xV^ft^fg?^^l 1 22rgfg^Sl 2 2C7) 

(00051 gflgJnl+tCJS. -eoBfgimS: in-situ 

z.ix\i. '>xv\wfcgTg>'N-"/ K 1 2 1 t<rmrm'^. 
m^m^^, mm'm.i2 2^mwm-ti>^—9-tfz 

[0006] L*> Ltctfh Viv^i^^Wi^-m^^zmm- 

*':;^l=<^€-ri.CMP7-D-feX(cllS$*t. 1^^^ 

mmh^tm%ts:\^. itz. Koumx-mmz^ 
a ? ii ^f fB(iKSfeB^«£co¥ftKt $ tifzmm.t}iX' 
hhtzist^. mm<^^ic^r>tt^±%\^h%i,z\m^'^itti^ 

[0007] ^;iX\ )^^T'»i'^x>'NWcr)^®ttSS:il: 

dOSfeSSl O2»±09(CB&^-tl.J:3{C. 
iflSSSl 2 2c7)-a5t7La5S:iSltl.ttt{::. Sf®^"? 
•y K 1 2 1 1 2 5 SriStt. BfS^ 1 2 2<7)g 

W:EiSL^C3t^a»^SISl 3 OA»A.'>xVNW(r)«gfe 

[00081 c:<73j:3^BfegS{cJ:ix»f, ^^';UCM 
P-^ST I -CMPC0;^^:f>-flira^)SCMPc7)J: 9 



[0009 ] 

fzm^^W.1 0 2t'S^«0'>x/N(coi,i-C^0jiLBflg 
jDlS-|?Sfi L.T;^I> i: . x^r i: {c9fe*?T.**»;b-f 

CMPrn-bXi7)5!;^fl<)^rl=afcJ:t/CMP||g 

[0010] -^wm. ±iepiiic^^T)£$ii/ci,co 
Mt-ri.. 

[00113 *^HH<i$<^(;, Cc7)J:^t-P^gl$:ffl 
[001 23 

[ilS5rBi^-r-5./;a^O^S] ±ieilli2:)l?;^f 
JliUc. |gl«gE(i, •t7xyNici5(tl.ir-f{Sl^(f--y 
x Ate j^f£ $ n!t ;J^'f SiS ( ^ -y r^iS ) tcmSBSS^ 
tz. it««i^-'5rA-^'->'Sr*-ri.^^t'S>o-Ct. 

X N±ic*j (t 5 ^j^'f t J: -7 1 jmm $ ^SfS 

[00 13] ^iS, *Bfl*BS{;v^3 rr>f^lS(^ yr 
««<)j fc<i, •>xA±t;^hU-hT'Eii$ii)Bf£$ 
n;'v:TAM;^vN-:5'-y£7)jeS«lS$r»'H\ l/V^k 

[0014] i?2(7)SH{i. ^^m^mm 1 3 0 t-siis 
Lit ^H«t®** b'<r>(iLS<7)mm^Bx-h 1. a^bju-c-^ ^ ■> 
^X'hi. -t^shh. m&m.-h'^^i.'mh^zmhK 

- >^^X- h I cr)t^i}<Vtm'ii^«MX'h o fzAX'h & . 

[0015] z<7)t:ib. m^coms^sxumm^^ 
m.1 soi^mmu-himK^m. (y-f^is^A-^j'-y 
ea) ?:m^tt:t^i,zimmmj^,t<w-tf), 
Lx±mz-mmT-R.-i!^^ t . mizmmi^- h im 

mmm^±tx\.^fzcr)Xhh. w±co«!W^**^f.^ 
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[ 0 0 1 6 J *^BBii. mnm mmmmmm^z 
fl5®^cfe(tl,'>xA;^;^yl 2) kmmn^mw\^-t 

m^^m^tt, zzx\ ^mmmmc^^tm} t 

inih^^<ni^9-ym.. hh^^\iy^mmHzmi 

^mt.z'mmmi.m^&M.<mmim^:m%-t h tz 
ib. Wimmm<r>^^m^<^^it^6^mi,z&z.izkf>^X' 
^.m-^x. mmnj.^izMnmm^m.^.rm'^ 

[ 0 0 1 8 ] nmn^nmmfK'p'C^iztiK^xm 
mmmt^ti-thmm mmmtmrnizmfiwi^ 
WA) <7)thDi.zmmMmv!i?:^^^mi,zm&$ti, % 

wmfBmt-^<r>Kmtfz\,im&m^mmiim^3 
b^mt. mmmmmcnmm.^'t-m.i.zru-zr'it^ 
W3ALxnhixhm^^m^thzt<.zi.y) . ^Sfi 

[00191 mmMmmMmm^i.zm^i\.xm 
mmtfimmmx'ki, ^it^Bzhh^^mtm 
mnmi<r>mmz^r>x^w»m-h, (e!Ie+ 
>ymtzmi^(n^mwm{zx '>x^Wi^itLt£\\ * 

L-casL. %'^m^uifizm^m.^zru-y^^ 

{f. mibxwn^j:nm.'m!iifm<r>^mwiB.'^%itim 
mf,zi&thzttin'th, 

m^<^th^^zmmm!ii:m^^mzmmfi. 

±^m^m±. rn-:rmw.mmm^zmm 
mmmt mmm1}-h<r)mttz^mm^m.\M■ 



^-)^^xm^^fii>{^mzru-:r±mMlxnhi\. 
hmmtr^.^-thzt^zx'o , ^%^m.(7ymmm,^ 
mis.-thi:o\.zmmmw.^m'&ixhh\<\ 
[002 1 ] ±xm^m^mm.xu. nmmm\ii,^ 

UmrS.^W^\^m^h<r>^\&m^i,zmr5K ^xn%^ix 

±{^^>^^T, mm^miiLm^n^-r^ztizxoni^z- 

^iiLW.in^-tiZbi)n'^, Zcr,X^I,z1^M$ixm 

^&mcr)mmmi^<r)^ii^mmi,zmi hzt tK-t h , 

[ 0 0 2 2 ] ^fc, ±K«)taa«ittiSB<±i9fS*fiK!fetc 

m^^Mzi^^mki%^mz'^\i!, ixmmnnm<r)® 
iEftjnis$-<^!tiiL, ^mmi.infs.{mm:,mzi. 

^m^-thztti'^x'^h, 

[0023] zzx\ ^mmnMi.uzi^mixtz^m'% 

i^3yyy-/\' (Orientation flat) -^y -/^ (Note 
h) , T^^^Vh-?-:? (Alignment mark) ^Ojg^ 

iiimnis.m.<r)mmtLxm.mm'fhtz>t>. 

[0 024] $^>C, ro-r5K<^MSfieffi'^«0,^J*fi 
S^jt?5feffi<^f5*-[*]{cfflW^i6^figlc-rS 1 1 tic, 

Tt^tgt -ri. ^ t J: 0 , mmm<r>m:nf^^miix 

hioi.zmmmm.itiimizti^m 

[0025] jiiBflitgiciixif , wmmmtmm^th 

ig=5r{5*\ m'^m.ifiwmmm<r>'ik-nmzntmm^^ 

^mim'^i.fz^'^^m.<r>mMms.^m'&-th. zntz 

t:n^ix uim^&.sc^mm^m.<r>^iti:mizt&i 

tZki^X'^h. 

[ 0 0 2 6 ] ^irfc. mmmmmsmimsMMmco 
mmz^mmz^m^mwmiiYixmmm 
^zmmfhti. ±smBmtyttkiii^bi}^mmmiz 
m^tixmmnmmc^mmz^m^mzmmim^ 
m&ti. z t *«T'# i>. z<r>j:o ^Mmzj: tumj^m 
tmitas^t ^:m^-^^^m&m^mmib±Lxmi 
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[ 0 0 2 7 ] ^fc , ^mm^iimm^mx-m^tifz^ 

[00 28] i/c, :^mizmmmumii. nmm^ 

^n^mmut mmt ^tsfmm^-^xmmam 
^<r)W.mmmcmm\sT^'ijdmmiimi,zi5^^x . m\ 
.mmff)mmm^i:^^mzmm.-rh±^mm^im^^x 

c 0 0 2 9 ) tLhoi 3 i,zm&^tLfzm^mzx m 
mm^bixii^»^3^^\i}<$>'o. 

im^-^x^i^'^ xJ\(ommi¥&<t-tixm^:^ ix 

[00 30] 

ti\,mmBi.z':>\^xmm-t^. mmx-ii. t-ry-? 

i^yy°a-t7. (Damscene process) ^;^jV^T^S^Ji^ 

M pmw. 1 ii^(r>wimm&i:m 1 iz^ntx 0 i,z. ±.mz 
ifi,zis.mixTmt,zmm^<-:' k2 nirn'oimhum 

g'^-y K 2 0 i: , '>xMW(7)^ffi4t®S:i!|^-ri>5K^il 

mm mmix mmaxi:'rr ocmp msx-h h , 

[00 3 1] ':7iAf-7';H OJl, '>x>'N*/uri 2 

tz<r)^3^>sTt^ivy\ 2i}^hTl}iizmmz%x/x^ Si's 

7\-^)\^yi 2$:^»•rl.;^;^rlEi!)fall 3t^*LTfl})S 
<:^[lI«cWAS;60{:lH](£|gl!)$ni.. '>x/n*;U:J<1 2 

iiX\>^^ (fctlc^H^) . ::tL{cJ:'3'>x>'NW(i-?-£7) 

^'O'tiim.-fjmmtAt-m-tXoizi&mfkn^ti. m 

[0032] jgfS'v-y K2 0{i. TlS(c:5fe>"«-y H 2 1 
*5K 0 #lt^>^tS -y 2 2 t . (7)^ v K^^^ 2 

2 ^^^ix±-)]i,zmmzmx/ixh'y k;h*2 3 1 s- 

WLTfl}^$ii, xtfyK;Hft2 3*<0;^^L^:»-^llllE|g 

smmizx'ommth<oizmm.fm^tix, Tmiz 

3S{:isIicSli-|>. 

(00 3 3] ';?xAw^olgfffi^DI{±'>xA;^/^rl 2t 



^■v }'m2 2i:m-if\^tfziimi:f^izmmit, 

^• H 2 1 ^O+'D*^ X 5 y - L Wig 
V20iT^$-tXmm'-<y K2 1 $-'>x.'NWiO}5ft 
©feffitcJSg L . $ icgflg'^ •/ K 2 0 r X ' NWc7)tt3 

'DgPi: nm^tcr,fs[t:miifmzms.mm^^h z t x- 
^ifx^mizmmmx^tLi , 

[0034] zcriCMPimiX'U. H^-rsiotcSf 
®/N- y H 2 1 cOiIg$-'!7x>'NW(7)ilgj: 0 t>/h$ <^iffi 
LTt'iS, ZWcUb, Zcr)XoKcmm<^CMP^^m.izJ: 

Stfll^-rSwtA^T'SI.. S/i. ZcnX o^j:CMP^ 
SX'l,mW-<y H 2 1 *WlgjDl5rffoTl^S^«<$r^ 
v^T'^xAWcoaJ^fSHTiJ^'SSaiSixl). wO-^c^), 's-/ 
HS?«2 2 (ea!*tt?*j{cfe«tl.W)e^l 2 2 ) {cfL* 

[ 0 0 3 5 ] 111 m^mmizg^h c m pgs i t-ti. 

x>'N±«r)!tt^{ag$:|+S!lfl>#^Si: LT-^x/NWcTjUHK 

[0036] 3fc^SSP3 0l±, tKjSS 1 , h'-Axr 
y •y^3 2 , KW3Kl^aiSs3 3fci{/E^L^rOUyX 

m^^nAizf^r>x^x'\W(r>'i"C^(iLmzmil, « 

*^4.c7)^ft^{it'-Axry ■•/y3 2X'Km$ti. 
KStymsimsx'^^^tih, 3K^j«gP3 0{i. r 

lt3t«!tiiS3 3X'miii^ilimm^<r>m&tm7rs 

L t ^rn - ^jtejais t'fiiai $ n s r D - r5^i7)fi^ 

[0037] '^x/NWJi. H5aiL/-c'Jr-tcOf^ffl{cJ: 

;3{*^$nt'>xA*;U:?'l 2t:®jt«i#$ilTt^l.. z 
(Titzisb, 3tJ!S3 l*»<?)»taj$ixl)rD-7'3t«i, -^xM 

fi. tfzr\:i-ymmmiiA±.^zmM^tihtz»i, ^ 

X AW*<[Hlteigi!j$iiT t x>^E±^Ci^^t 

g{c J: 0 X ^NWo4"D{iS$:!^^ -?-oa®«t^<^ 

[00 38] C^r. :5^-7xyrc7-lr;^(cfc{tl)^:J'/l' 
CMPT\ -^<0Eil>'N-:5'-y$:^rf •S.'^x>'N$rii«!L 

TSfSiniL^tt i=ic±isPia«03t^^Si53 oxm 

0. Jt^^a53 0t'«!ai$^ll.R5t$l4^lr^<iR„<0 
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li. mi,z}5if?>Rs) izimifzb^i,zmmmxc^mj 

[ 0 0 3 9 ] *^S£J^ffit;<^ I. C M 1 Cfc 
!>. 3t^fi5^SP3 0T'^tiJ$ilSRIt^iOgE^l: 

y.^h^imHm5\.z^.Lfzm'&.t^!&mhm\ttK£ 

[004 0] ttz. 3t^iJ^gR3 0*ia)SLTv^&«W 
[ 0 0 4 n a LTflS$fL;C:Sf®*5,i^li, C 

M p^s 1 (Tii'mmmh mivmmm.s o ictii:>] $ 
ti, f^fiaiifflisiasotiwcofi^ft^ica^utgfSJjD 

t gfigSDX * ii/vi X / ^(c{i^3Hg|?T*^.^.<?)l^ <?> o 1= *>' 
^:<, CMPrD-fe;^5r5&$W(l'i=aLTCMP||giO 

[ 0 0 4 2 ] i^sic . i^wn<r>^2mmm\.z%h c m p 

^atoi,^T[12 2:#KLTiKBH-ri>. ClcOCMPgi: 
2(i, ±B^^'^x/^W5:CR^«^^•rl>'>x>'^f— 7";H 
0 1 . -?-co±:5-{cCigL-CTffiJ:Bf®>'^/ Y 2 1 *i|XO 
f+ft'?>fl.&9f^ -y H 2 0 1 , ^ x^NWc7)^tE*t«$:ffl 
^•fl>3e^ai^gB3 0fc, '>xAW£7)Isl^JS{ia5r1^ 

)i!,^hnmmw!k\mAot^mtxm^^ti. -^x^n 

[004 3] ^fc, *S6)5SJ^»(cfc{tS'>xAf-7';P 
1 0 1 SfS'V / H 2 Oc7)fl|«, J:t/3t^«l^gP3 Oc^ 
l*lgB«lffi{ifi^<^mill5fi?e«t|3|-TS>l)7t«. 151- 

[0044] Cc7)CMPgS2T-iS, 3t^S!lSgP3 0<0 
rD-7'5t!Slt{iiS*i'>x^N*;uri 2£0llHEIiiAJ:-C' 
Ji^< , lIl«K«lA*»4,p;f«£7)i|iSgBSir,/-c(t«<Xf^{a 

aicis^^ix-ct^i.. m.'^x. 3t^^a?3o*»^>Bsjt 



/ihS't-, '>xMWc;)4"C>{ai75»^>^Sr|£Ol§]-R(S] 
±(c{ia-f I. y ^iSfc i N'^- - y 5r Kb - x-ri. , 
[004 5] Zcofzuh. '>x/nWco[1IIe ( il$(]iac0S' 

x/NVVi7)l HHeSrig^J; L-C^lbtl.)il«8e^'5:fl^ ( S 

<7)^fl:{i'> X MWcr)aJ3f®®^<*:T'|Sl«(C:t t S ^ i 

[0046] c:iOi^icfCfisaj$^i.?.^¥i:os^ftfi 
, ±id V n^S-ft#ttcom^<*T' J) S C i: 4> , 
^r,c0I5IlERig±O{2a (^^^^iS^f^{i>'N-5'->' 

tti-r i; c J: 0 , -?-^o^^ea«oR5t¥^^ii*#e ( n 5 
ioiia-c'*!). 

[0047] nmmm^^A o<i, 7fe}i4 1 1 ^o^t 

j!S4 \i)>h<nit^m\i!,thm!,^A2bi-^lXn^^ 
fli. ±mAlt-^i^^^^ixtziHtn%.<r)mnrS.X-^ 

3.f\^m<n^vwmi^zxmhi.o\.zmmix. 

ate X V NW!t)>-J> .S. t 1= X / N^St'RIt $ fltzK?^ 

^tm^WiA 2tCAStt, BS«{aat:':7xAWA%(,^i: 
l={C^iiiS4 2tC3tj®4 l*>4.03t*«AWL^W^ (^?^^ 

a. 

[0048] Zntzib. -^xA^yU^l 20xAW3!)i 

es^?ft-c[H]i£ia!)$fi.2.fc- ra8^{^as:'>xA^wA^ii 

iiLTi.^sra{ifiiaiS54 2-CRtt3K*^^ai$ii, Kjtfi 
aS: X AWtcji^^? ^Tt y f - i TtH^ 'J X y 7^- X 

^\ (^oT. g!tb5s4 2T'^tii$il§3t3Sffi^H-fJ-r^ 

c t T'. -fx f\w<r)J •:/ ^IPAJjiii-r&Sira^ ^jt-r^ 
; fc*-'T'^ , Z(r>miiim^izX 0 '>x>'NWO^|Jg(ia5:' 

#^1-1. c: t s . :ftjg(ia<*aig? 4 o -c-^ai ? it 
^m^li±^m^^ 3 0 Cti3:>j . 

[0049] 3K^^IS3 OT{i. :ftJKffia«!aigP4 0 
!i6nig±c7)^S{4a^$:!»^-ri.. Wl;t«f, 3t^^S? 

3 omMtiLmtnmiiLWSitiiMA ocnmniGLmbtm 

«s«iA$:^t;|Sl-illl±(c|>0. :ftefiSe?aigS4 0*i 

/ ■yi-t:^iiiuzb ^ {mtimmm 2<r>tm(r)±-r 
&tmMtini. z<r>y yi-mtiimz±^m^mo 



(7) 002-343754 (P200 2- 344^8 



[0052] 3t^iy^gP3 Oti. ^COJ: 9tcLT#?t<t 
CMP^M2tJ:ixif, ElfS£7)it^5±lC{5S-ri>ffS£7) 

Lx&im{,zmmi^^.^^\'^-thzhifiX'^h.. 

[0053] tfz. CMPgM2T'il7fe^iBJ^g?3 OT 
m&-t hZtX\ Tt^ll^gP 3 0 COffl^ X-lf -y h *i0fg 

Slc{ff>-:>#£7)=5rl^'>xM$-^Mf •SCltA^t'l', CM 
hZtti^X'th. 

[ 0 0 5 4 ] ^rfc, liLhlKafl L^>:l?Jfi(?yt'<i. '^x^nw 

<nnfS.&M^m!,th^WLb lt, :ftjs{aa«iiiigi54o 

xAWO|^JK{iSeSr1t^«gT'J)W±'J:<. -^xa* 
yp^^l 2c7)IlIISAS{aa*»<olB!«W{C'>x>'NOftgfflS 

[0055] ffiliJf , -^xAWco/ •/^(aSt-^iOil 
^$:W-rS'>xA;^/l.ri 2<^±E{4a^SllB{2S. 
)§SlfC/J^ScO5 7-5:K0#Jt. >I<^S7-<7)Ih1S6J§ 
JiSr««{2S^ajSi54 0 T'=&-:?-t4 J: o izmmfi 
{f, '>xA*;pri 2<^)igSciciO 5 7-*i3tjll4 l<r> 



ah. Z<r)R§titi^ih'J:/fblXm\'^i>ZbX'±^cr)m 

■mmbnmzm&tizbij^x'^i. tfz. n&Q.m^ 
m^mi. m-ty^'^m^-ty^wim^xmm-ti 

x>-3-^ifT'«iaj-ri. hcr)X'h '>x t. 

[ 0 0 5 6 ] . *f6BScom 3 c M p 

^B(2ootll3Sr#raLtl«Bfifl.. CcoCMP^^S 
3{i. '^xA-f-T'/H 0, 5Hg^ yK2 0, tK^IJ^ 
gP3 bfeJ:t;'>x.'\^lK{2S<^i±l34 0r(i;i.SCMP 
2 C*r L r , Jt^il^gB 3 0 SrBf®^ ■/ K 2 0 (cK 

0 ftiti. t x Mw<7)i|£f§:^|6){c^|j) BjtgtcKtt , 
esoi-rscMPnat-*)!.. 

[0057] i-^£h*> , C M P^S. 3 T1i3\:^SiI^SI5 3 

o*5ji^gs*r2 6 iirLxmrn^^"' h 2 ocKowt'?. 

ilTiiO, Bf®'v-/F2 0<^fili!)f^fl(;f#oT'^xV>W 

cr)^^umz'i3E.wim (mm) '^mzm&^tix\,^i,. 

mm^-y V 2 OcOffiifif^SHti. *^il^gB3 OcoiPJ 
SX,-tf-/ h^^-^x^NWiTjcti/D (#fir = 0 ) i:?hmg|5 
(r=rE) tC0^?:am^»-r^J:3lCiS^$il4. 

mm^ v H 2 0 iosissmtcti'^ 7 HoJiiftffig^fiitH 
■thmi&m.mtii^*mif^ixxm. ^c^^^agsT^ 

I. 

[0058] 7t^S!ISSS3 Oil, a»{ia«jajgsA^^>A 

mtii^4 0i}^i>xij^tihy-v^<o^iiiiM^^mmbL 
I. -r^T io^^'f m^a j: i^y ^ «i«i*icoy n-^' - ym. 

<9)^(r,. a,)<7)Xoizn^^ti. m^mmsns 

1 f^ai$fLi.EW*3?^kfi-^*»'=>, -ioi ^ iztx^ 
^^tim^QMcoKSimm^in'otii-tzbx\ 

AW±c7)ffS<7){!5[a?r«.$LT iKifif^fitaoRtt^co 
^itm^-thZbi}^X'^h. 

[0059] CMPga3f(i, 3fe^ia^g|53 0*<Bfe 

'^-yh-aotfcticjsift^ttL, ^mmmr^^r, 

xA;^;l.:J^l 2c7)[lI«SatJ^5r'v-y KgB«2 20ffii!i#S!l 
3S«J:Ot?E5i-:*c^<L, J)l.o<i::it'c.S-|3])IB$iJtB-f 

-y&s) irn^ixmm^-itm^thzbfjK'^ 
z<r)X 0 {c^^$ixs^sfiiaji3t¥ii«a53 o^o 
^ttKHtcaaistti. z b ij^x't ,^^3,) \iL<^m.<ni>f^ 
mmxw.m<n^m'&ii:m^thz b tn-^ s . 

[0 06 01 '>xAWS:(lMS$-li-tBf®JPlSrff^llIIE 

m^Ltzws.f^9-y<r>TSs^zxmh^t<r)mz. - 
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3 4 4IS1S 



[00 6 1] cMP^BST'ti- m^j:i^mmizhh 
'yx^\^^-ti.zbtiK'^h. ztLizxn. cMpr 

[ 0 0 6 2 ] , *^Bji0m4 HJfiJ^ffill^l. CMP 

mmz-:>^-^xm4ims,ixmM-th. zcncupms. 

4ii. ±a*L7^cS3ISSfiJi^®OCMP^S3i:S=5rO, 
Tt^iiSSP 3 0 1: 3!ltt L^^c^iftSfltC i •) X ^ NW<7)iti 

mumz^m'^^zmx . z<7)^mm^±izhm^ 

Q.m.<^mmm^t:m^Lxwmi]ax.-th c m pmsx-h 

^a. ■^xVNx-T'/H 0. »fg's-/H20, ic^ 
SO^gP 3 0£7)i*l3l?}Ji^tJ j:I/'!7x>'N^lS{5M^aiS?4 0 

C 0 0 6 3 ] C M PmW.4X'li^mM^ s o a*. S^k 
L^v J: 0 x/NWc7)#fi:^|6]lcffi®?|«, 

(Sii) ^ifi£icii«$ix-cfco, 7t^jiJ^ai3 oc7)ay^ 

X7it-, h^i-^i/NWO+'ll" (^fir = 0 ) tJhmSB 
( r = TE ) iOralSriiS^^i&^ftTIIfl^fl^tgl; 
HIS? ^It v^l. . fillSilflKcJijt^^lSgB 3 0 mWliS. 

m^:^ii',tmmi3.m.mtiimmx.(>tixii<o. 

[0064] m^m^m 0 (ifli!){iM«itiJg?*>^>A:»J 
^tll^.m^f)^^. '>x>'NW±Cfc(t2.i!lgX--K y h 
204^:^|6l{5Mrr^i^, i;^c'^x^N^^S{aS«!aiSBA> 

ati, ±idZ-PCOfi|{lifi-^ rt^t*><?>(r.(9)i:L 

•C!r#.^$^x- sit3t«^atiis3 ix-^iii^tihK^tim^^t 
m^t'^. zcr,xo{zixi^^^tim^{m<r>Kfs^m 

t mmm^<oKm<r)^^tt:m^-thz t *>'t'§ 
I.. 

[00651 CM Pgl4 t'fi. 3K^iy«g53 0*iitta 
r 1 2 iOEIiSjl® 1 5f g'^ y H 2 0 cOffiiOaf S t cORIf^ 

^f^^is.^-ttzkt'^x'^i. mm. ^m^U3 
omm^^jL^^t^j\^y<7)^&&tmm^itxf^mY 
m^:n^\ s>^\'^ii^m&33ommmzm}^^ 
T[5i-iti@±<7)^AH-a!i^Pi-^^<aMio«jRiii-t>r 
>jyyrnozb, fjj^crt^^^msiznLxt^nuL 

[00 66] Z<ntit>, ?4iUclEi!li^5-*-rSCMP 



p^m.3bmmz^ s.) ^^mmim^^im lt fsi-c^n 
ZbifX:^h. Vtr>X. mmmm-^i^(^mm<^i,ih-:>^ 

c 0 0 6 7 ] 5rfc, a±<7)^mm\xii. m^nmib 

LT¥«ft'>x-'N$:^]jnL, Ci7)'>x.A$:^a(ci5f)gSn 

mz.ii^mm^'^^'yxm^mxh^xhB:<. t 
fzm\mm(r)jmi,m^ttfi-^x'htnmm ( mtiiam 

[00 68] tfz. CMP^mbLX, ^..y FS15W2 2 
ioag*<'> X y N*;l^^ 2 2 iOB?! XOii'b^K. x m 

iK uzAK ^^miii}^i^hmm<^mmmizm^^tih 
[0069] tfca±(o^nmBmx'ii, ;< ^/uc m p 

Trench Isolation : STI ) (7W^m^¥^<tf^^ 
^^C M P cogfSr n -Ir X (CO V 'iT t Sffl^tgT'J) I) . 
[007 0]|16{i, ^llCMP(?)gf@rn-t;?.{Cfc 

\-^xmmmmnim^<omm^:m^ixmmm.^.mtii 

w#l^TOT^L^^CMP|gai~4C7)3t:^i!lSg|53 0 
{:ft;e.T. ll/ilS3fc¥ii«gi!3 0(2SD^TEig-ri.C}: 

0, ffiMilgCMP<;)it§^5«iaiSrfi<Iiitwff a C: 
#SCMP^aSrfltfi£-fl.. 

[007 1 ] 5t^JSSI5$-S#}fti.JtJ1^0CMPilS 

i-4bnmb^^?>rz)6mm.mmi. ar.^^ 
[0072] itm^^s o{±, ^255 1 . mi^-hiti 

ti!,^tltzrn~f^^:^3inW±.l,zm<?l?:^Jk(r>i^yX 

5 2. 5 3. 5 4. ^msia^^iaai^ixfzyc-y^ 

5:SjaL'>xv'NW*><i><7)RStfi-f-7t$:RWSH±.2. t'-A 

xr ij -y 5 5 . t'-^xri; •/ ^'Ttf 0 ji$*t/^KSt 

fi-f7t?:3Ka!l^^^W>'^fcJ:l^S7-6 1. 62. 

6 3. 6 5, ;^'Jyh64. E*ftl?-66. RStft^ 
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[ 0 0 7 3 ] 5 1 i -^afeTtiST'* 

3feJ:l/t'-i,xri;y:5'5 SSrjSiSLfcf^, l^^'XS 

[00 74] ':7x>'NW75>f>c7)Eltfl^O^<5, IRtf 
3t (0}^:3t) (iW>'X5 4SrjS3iS'ttt'-Axr'J 

X-im^ff^lZ^fl. 5 7-6 2. uyxesiitlx 

f>:fl^llll?ftg^ 6 6 llAW-ri. . mVim- 6 6 TliiS^lw 

[00 75] $T. rV<-^XA'^-yA>'m?/i^v:'>x 
AA>A,(7)S:Stfi-§-3tCov>T#i.?>i:, RWd-^CUi 

KB«jt)fffi) d. 3teiOjS:gAfcJ:y [HltffiJ3!(n ( n =0, 
1.2.-) izmtX. <jCEtT'.T^$fLl.lslffftS(9*-|6]C^ 

[0076] 

mi ] dsin^=nA 

[0077] ^'^m^^sox'ii. mmiJEm^ 
{o<x^) tm^j:i,nm0ii>'>x'^xf^m'(yRmt 

ifcib, IERI*5ti:S^I.AStftt'kvX6 3tASt 
L. u-yX6 3iOMji[iS^4:^ia]t::JSt)f$ftl.. x'j 
•y h 6 AiilEMM^m^l^yXe 303iyS{4StcKig 
$nt a 0 . OX >) y H 6 4 

(CiOjg^tStll.. CW^itf). IlItff3fc{±lHltfftS^6 6(w 
liJJt-r I. C: # -r . Ultff 6 6 C 

[0 0 78] Z<r)^oliZLX*J-r-ty^6 7l,ZAIttt 
^iERIt3t(i. lHl*f»Sl^6 6T1SS:RtlEtTIllt'f$fL^j- 

A-^'- yc^ t -y J: |,|^^5r#]i: < T t ^v-icTj-c- 

[0079] «IS:j!!lSgS6 8J±A:>J$*l.S^3t3!S«i)- 
m-(:>m-?:^lt>l. '>x^^W£0affi^CSiO^ 

coaisimtmx'Rmtii &^<r)mtmimizmt 
tz-^^^im. ^miznti'^m.^ifimfi 



izmii^^^m^miiT-:?}:, 'J-r-ty^e 

7A^hXfj^tiijf^¥im^^timix7 ^ 

[0080] {t-5T, ::Oj:3{cL-r**^f>ii?.'^xn 
- illc J: 0 l^^lico^b-f ^i:>*>ie^MC M P(c 
[ 0 0 8 1 ) *^B«(-f«-5^S*<*7-VNW XJOSJjt 

(nw&r'o^x^m-fyu-^^-hX'hh. ^mw.^ 
jgro-txjrx^'-N-r&fc, s-fxf ■yrs2oot■ 
;^:{c*^fl.xT•yrs2o l~S2 0 4iO«*>^>MW^- 

[0082] ^df. Xf -yrs 20 IJi'^x'NCoa® 

^mtt'itmwLmx'hh. xxvrs2 0 2{icv 
Di?t:j: 0 s.f^^m^zmm'^mn.w.mmm-i c 

VDXSTJ).?., ;^T--yrS2 0 3{i';^x'Mim^^ll 

^?f(ciOJg££-ri.m®g^s-C'j>i.. X7^ yrs2 

0 4{i'^x>'Nlr'f :tyitlibii:ts-^ :^ynh&^XnX' 

[0083] CVDIg(S2 0 2)tL<ii«©B^I 
g(S 2 0 3)<^f^-C, Xr-yrS2 0 6{zii;V, CMP 
XS?:tT 0 d A^aiBrfS , '<rhti:^^^^\,z\i.x^ y 
r S 2 0 7 (IJitf A\ ff 0 i©-&C(±XT y r S 2 0 5 
jltf, XT--yrS2 0 5«±CMPXgT'ib&. CMPX 

n.xu^%mzi.mm^m. (cupm.) tcio, s 

l,zX^y-7'y y(r)m^mi}^'fThil h . 
[0084] CMPXS(S2 0 5)tL<{±K^tXS 
(S2 0 l)iOflbt'Xr-yrS20 7tCjltf. x-f-yrs 
2 0 7{i7 :t h 'J -f XSt-J>l>. wOXSTIi 

<7)3^«*«ffi5tT.I.. ?'^>{:. <Xi7)Xr vrs2 08«l3S 

-ei7)f*L-i''x hmm^'uhti. x .yf-y/*^^^T'^s 

t ^ -o 7t U V X h ?:K 0 ^ < X -y ^ y rxST'*) l> . 
[0085] iKtw. Xr yTS 2 0 9 t'£>S^^Xe*i 
^7L/^*'^WIIIfL, ^lLX\^^j:\mfXT-vrs 2 
OOtcMO. ifeOXx'/rSr^OjIL-OxAilciIIK 
>'N-:J'-y*im$iXl. . Xr yTS 2 0 9T'^XS7&>'^ 
■TLfztmm^fiiiMaiyYtti:h. 

[0086] ^%mzxh^WTi<''{ xm^-nmx' 

CMPXgt:fcv^T*^BJ{c*'*>l>SfSgSS:ffli'^ 
X\^htzib, CMPXS<OX;l/-r yh*i|fi}±-ri>. w 



(tlO) ) 0 2 - 3 4 3 7 5 4 ( P 2 0 0 2 - 3 44Pa^S 



m*^*)!.. ^fc, ±iE^^(*:TA^;^||{jt7-n-tXj.MJ'h 
[0087] 

^mziiixii. mmm<r>mmm^i^^mzm^ti 
ic^m^s^i^ I c <r)^^mmmm^mx'pi<zm 
smizn^^^titzn^nsio^mm^m^t^rzi^, 
wm^^cr)m^^m<o^^i\L^mm^zi&z.^ztm'^ 

[112 ] if.w^<^^2mtmm^z{^hm^m.i:w^-m 

[US ] *»H3<7)m3ll}iJg31Hf«I.WgSlg?r^-r8[ 
[04 ] *?gBfli7)^4||]f|Jg®tc^4?5fegS?:^^-rii 



(05] ;<:^'/^c!VIPro-bxc^j^^T0feJDIB#(I^^ 

tiJ $ ill. MWeSu^OK fM#tt Sr jn^ittB«ia t'f) 
[06 ] ±ie#i5f)SJIl(ci3tti.7t^iiSg5cOfl!!i7)||JS 

{mi\i^¥Lmz%h^mmmru-tx^?r.-t7n- 

[09 ] ^^<nmmmm.<^mm^m^^stwmm^m 
xhh, 

1 . 2. 3, 4 cMP^s mm^m.) 

10 't7x>'^■r— T'/L- 

2 0 gfe^vH 

3 0 

3 1 (BSBBgP) 

3 3 5l^3t^aJ5s (Tteiai^) 

4 0 ftsaaeitiiSE 

5 0 ^e^ffl^gp 

5 1 (BSBBSS) 

6 7 'j-r-bvif (Tteiajsp) 



[01] 



[02] 




w 



12 



.30 




.20 



23 



—22 
21 




40- 




[05] 



s 
It 



(ai))02-343754 (P200 2-344^8 



[03] [04] 




[06] 



90 




V 1 




' 61 62 


! 66 y 


w 

) 







[08] 



101 



121 - 
122 



115 
112 



rZ3 



[07] 




3207 



S208 



I 



(a 2) )02-343754 (P2 0 0 2-344^8 



im9] 



102 



121- 



122 



125 



125' 



130 



(5i)int.ci.7 F I f-73-r (##) 

//GO IB 11/30 1 0 2 GO IB 11/30 1 0 2Z 

F:^-A(#^) 2F065 AA50 BB03 CC19 FF44 HH04 
3C034 AA08 AA13 BB93 CA05 
3C058 AA07 AC02 BAOl BA07 CAOl 
CA06 CBOl CB03 DA17 



